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R ccent Barth Radiation Budget Expernner i b7 319 andground-basedsolar flux observa-
tions indicate that tropospheric clonds shsorh 20 W7 ore solapy adiation than climate
models predict (Cess el (d., Science. 267 610D Ram anathan e [ ol Scienee, 267, 499,
1995). 'This enomalous ab sortion Yias 1 abecon erns abont o understanding of the role
of clouds in Barth’s present climate. o ~tudy the origin of this anomalous absorption,
we 11s(C(1 a sophisticated atmosphericyadiaive € HsI”Cr 111200 (1 tocompute solar fluxes and
heating rates for clear-sky and cloudy condiviors Thisinodel jroy ides amonochromatic
description of solar and thermalyadiancerval 1 abso bing, emitting, scattering, planc-
tary 2111110 ospheres. Monochromatic pas i win ption cocflicients ave derived from an e flicient,
mul ti -grid, line-by-line model thatresolve 1 hoeores of gasabsorption ines at ill] atmo-
spheric levels, aud includes their contiibution. atlarge distances (>H00cm 1) from the hne
centers. Lineparameterswere 01)1:1 mcd bron the HETIRAN 92 and HETEMP (1{. Wattson,
personal communication, 1995) databiwes 1117 mglescattering opticalproperties of liquid
water droplets were computed wit haNicscatienng model, but rigorons smface- integral and
finite-clement methods are nsea for none splie 1 calwaterice andacrosolpan ticles (Zuflada and
Crisp, this meeting). The multiple scattcrine mo lelincorporates a mlti-level, multi-stream,
discrete ordinate algorithm (Stammes et ol 24y Opt. 27, 2002, 1 988) and high-resolution
spectral mapping methods (Cf. Meadom saneitosp, J.Geopliys - es. 101 1996 10 solve
theequation of transfer. This model secoants o a lavge fraction of the anomalous ab-
sorption. For example, a standard, mid L otuds sumin e model atinosph ere with a single,
horizontall y-uniform, strato-cumulus clone abs bs 200 1o 30Wm " more sunlight at alti-
tudes within the cloud (1 to 1.5 km) thivnt ¢ ass ciated dJear-skycase However,  the cloudy
atmosphere absorhs about 12 w 1 * Jess ocmtae clesr atimosphiere at altitudes below the
cloud base because tie cloud reduces the ot of soliua radiation svailable at these lev-
cls. The column-integrated absorption 1y the clondy atmosphiere was tierefore ~ 13VV ™ 2
greatl or than that for the clear sky. Wat ervaporabsorptionabove © 11¢ clond base accounts
for mostof the additional flux diverperacacor ated with the cloud. 1 'his contribution to
the anomalous absorption is propor tionst (ot 1 water vapor abundance and the ph oton
path lengths within the cloud, and inver~dyproportional to thesolamzenithangle it SI10211(1
t herefore produce its largest ¢ flects atlow Landas, where the wat ¢ vapormixing ratios are
greatest. 1r11(0 apparentabsence of astrong Latind e dependence in the observed anomalous
absorption (Cess et al. 199[)) suggests that othey factors including thie poorly constrained
horizontal inhomogeneity of clouds abuiidavee ieht he needied 10 explainthis puc)yzomion.



